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(54) 

(57) A capsule (20) construction for dispensing the 
* entire volume of dental composite material (M) con- 
tained therein, wherein the capsule includes a body por- 
tion (21) defining a reservoir for containing a predeter- 
mined amount of dental material and having an opening 
at one end (24) and a connected angularly disposed dis- 
charge nozzle (26) with a passageway extending there- 
through terminating at a discharge orifice (27) at the oth- 
er end of the body portion (21). A displaceable piston 
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(25) in the form of an elongated rod or cylinder seals the 
open end (24) of the capsule body portion (21 ). The pis- 
ton (25) is formed of a flexible material which is suffi- 
ciently rigid to extrude the material within the reservoir 
when displaced, e.g. by a syringe device, yet sufficiently 
flexible to negotiate the angular turn at the nozzle end 
so as to extend through the passageway of the dis- 
charge nozzle (26) to effect the extrusion of all of the 
material (M) contained within the reservoir. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention is directed generally to a dental 
capsule for the direct placement of composite type re- 
storative dental material, and more specifically to a unit 
dose dental capsule for the direct placement of ultra- 
high density, i.e. packable or condensable composite or 
heavy viscosity materials to a prepared tooth by syring- 
ing. 

BACKGROUND OF THE INVENTION 

[0002] Dental composite material for restoring teeth 
was first introduced into dentistry about the mid 1 960's. 
The initial composites had a paste-like consistency. As 
a result, dentists encountered considerable difficulty in 
the placement of such composite material into a pre- 
pared tooth. Generally, the dentist would apply such 
paste-like composite resin material to a tooth by means 
of a spatula, palate or like tool. This manual technique 
resulted in the tooth being filled from the outside in. It 
was noted that this spatula technique of placing such 
composite resulted in the formation of voids within the 
finished restoration. This was because the spatula or 
palate technique of placing such material in a tooth 
could not satisfactorily pack the paste composite mate- 
rial into the small and difficult to reach areas of the tooth. 
The placement of such composite material with a palate 
or spatula also resulted in the entrainment of air and the 
formation of air bubbles in the composite material as it 
is being placed. The formation of such voids or air bub- 
bles compromised the strength and durability of the fin- 
ished restoration. A further difficulty that was encoun- 
tered by the dentist was that such composite material 
had a tendency to stick to the palate or spatula, causing 
the material to be pulled away when the dentist removed 
the palate or spatula. Also, if a dentist used a metal in- 
strument to place the composite material, there was a 
tendency of the metallic instrument to react and discolor 
the composite. 

[0003] The problems Initially encountered by the den- 
tist in placing such composite resins were solved by the 
development of the syringing technique for the place- 
ment of such composite materials. This syringing tech- 
nique was first disclosed in U.S. Patent 3,581 ,399 grant- 
ed June 1 , 1 971 to Dr. William B. Dragan. The syringing 
technique and unit dose capsules disclosed in said U. 
S. Patent 3,581 ,399 was followed up by other capsule 
improvements as disclosed in U.S. Patents 4,963,093; 
4,969,816; 5,083,921; 5,129,825; 5,165,890 and 
5,172,807. These known capsule constructions proved 
satisfactory for placing the composite materials having 
a paste-like consistency and/or a composite material 
having a filler content of less than 78% by weight. 
[0004] Other known capsules from which such paste- 
like composites could be syringed are disclosed in U.S. 



Patents 4,330,280; 4,384,853; 4,391,590; 4,767,326; 
5,1 00,320; 5,322,440; 5,460,523 and 5,707,234. . 
[0005] Generally, these known capsules are provided 
with a reservoir portion for containing a predetermined 
5 supply of dental material having an internal diameter 
which is substantially greater than the internal diameter 
of the discharge orifice. These known capsule construc- 
tions have been designed to handle and be used with 
the then available composites having a paste-like con- 
10 sistency, i.e., a composite resin composition having a 
filler content of 78% by weight or less. The lower the 
filler content, the less viscous the material, and the more 
readily it can be syringed through the relatively small 
discharge orifice of the known capsule designs. 
15 [0006] It has also been observed in the prior known 
capsule constructions that the arrangement was such 
that it was never possible to attain total evacuation of 
the dental material from the capsule so matter.how flow- 
able the material. This was because a portion of the ma- 
terial always remained in the nozzle portion of the cap- 
sule as the displacement of the plug or piston was lim- 
ited by the end wall of the capsule. As a result, the por- 
tion of the dental material remaining in the nozzle of the 
capsule was always wasted. 

[0007] More recently, the composite dental materials 
are being formulated with a substantially largerfiller con- 
tent, i.e., more than 78% filled whereby such highly filled 
or ultra dense composites are rendered "packable" or 
"condensable" to imitate amalgam in consistency. Such 
ultra dense or condensable composite materials are 
particularly suitable for restoring the back or posterior 
teeth. The particular condensable properties of such ul- 
tra dense composite materials makes it difficult to dis- 
pense from bulk syringes. The extreme viscous proper- 
ties of such ultra dense dental composites have also 
prohibited the placement of such ultra dense composite 
material by the use of the syringing technique utilizing 
the known capsule constructions, which the dental pro- 
fession has virtually universally adopted as the pre- 
ferred method of delivering a composite material directly 
into a prepared cavity. 

SUMMARY OF THE INVENTION 

[0008] An object of this invention is to provide a cap- 
sule construction particularly suitable for effecting the 
placement of ultra dense or highly filled composite resin 
dental restorative materials by means of the syringing 
technique. 

[0009] Another object is to provide a capsule con- 
struction for dispensing an ultra dense or packable com- 
posite resin material directly to a tooth in a manner to 
minimize any formation of voids. 
[0010] Another object is to provide a capsule and plug 
arrangement which is particularly suitable for packaging 
and dispensing an ultra dense compactable composite 
resin material. 

[001 1 ] Another object is to provide a capsule and plug 
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arrangement constructed so as to insure that the entire 
amount of material contained in the capsule is complete- 
ly discharged or ejected from the capsules so as to com- 
pletely eliminate any waste. 

[0012] The foregoing objects and other features and 5 
advantages are attained by a capsule construction hav- 
ing a generally cylindrical shaped body portion defining 
a reservoir for receiving a predetermined amount of ultra 
dense dental composite resin material. The body portion 
is provided with a full opening at one end with the other 10 
end thereof terminating in a nozzle having a discharge 
orifice disposed at an angle relative to the central longi- 
tudinal axis of the body portion. The body portion defin- 
ing the reservoir is provided with an internal diameter 
which is equal to or only slightly larger than the internal 15 
diameter of the nozzle or discharge orifice. The internal 
surface or bore of the body portion is uniform and 
smooth throughout and is connected in communication 
with the passageway of the nozzle so as to be free of 
any obstruction to provide for a smooth transition ther- 20 
ebetween. The ratio between the internal diameter of 
the nozzle discharge orifice or opening (d) relative to the 
internal diameter of the body portion (D) preferably rang- 
es between 1 to 1 to .60 to 1 . The open end of the body 
portion is sealed by a dispiaceable piston or plug which 25 
may be spherical, cylindrical or rod-like and/or a combi- 
nation thereof so as to be rendered bi-directional. Adja- 
cent the open end, the internal surface of the body por- 
tion is provided with one or more longitudinally extend- 
ing venting grooves to facilitate the venting of any en- 30 
trapped air upon the insertion of the dispiaceable piston. 
A laterally extending collar or flange circumscribes the 
open end of the body portion and a sealing member is 
fitted to the nozzle for sealing the discharge orifice. In 
one form of the invention, the dispiaceable piston com- 35 
prises a flexible elongated rod which is generally uni- 
form in cross-section so as to be snugly received in the 
open end of the capsule to seal the material therein 
which, when displaced, can readily flex about the tran- 
sition area and slide through the bore of the nozzle to *o 
eject all the material from the bore of the nozzle. 

IN THE DRAWINGS 

[0013] Fig. 1 is a top plan view of a dental capsule *s 
embodying the invention. 

[0014] Fig. 2 is a sectional view taken on line 2-2 of 
Fig. 1. 

[0015] Fig. 3 is a side view of the capsule of Fig. 1 
with a sealing cap and having portions broken away. so 
[0016] Fig. 4 is a detail perspective view of the sealing 
cap. 

[001 7] Fig. 5 is a front end view of the capsule of Fig. 
1 with the sealing cap removed. 

[0018] Fig. 6 is a rear or left end view of Fig. 2. 55 
[0019] Fig. 7 is a perspective view of a piston for use 
with the capsule of Fig. 1 . 

[0020] Fig. 8 is a perspective view of a modified piston 
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construction. 

[0021 ] Fig. 9 is a perspective view of another modified 
piston construction. 

[0022] Fig. 1 0 is a perspective view of another modi- 
fied piston construction. 

[0023] Fig. 11 is a modified form of the invention. 
[0024] Fig. 1 2 is a perspective view of another modi- 
fied embodiment. 

[0025] Fig. 1 3 is a perspective view of still another em- 
bodiment. 

[0026] Fig. 14 is a perspective view of still another em- 
bodiment. 

[0027] Fig. 1 5 is a perspective view of a modified form 

of the invention having parts broken away. 

[0028] Fig. 1 6 is a sectional view of Fig. 1 5 illustrating 

the piston in the fully extruded position. 

[0029] Fig. 17 is a detail side view of the piston of Figs. 

15 and 16. 

DETAIL DESCRIPTION 

[0030] Referring to the drawings, there is illustrated in 
Figs. 1 to 3 one form of the invention. As shown, the 
dental capsule 20 is specially constructed for use with 
ultra high density dental composite restorative material. 
Ultra high density dental composite material as used 
herein is defined as a dental composite restorative resin 
material having in excess of 78% by weight of a filter 
material which may comprise barium, aluminum silicate, 
fumed silica, glass, quartz or other inorganic fillers com- 
monly used by the makers of composite resin dental ma- 
terial. Composite resin material having a filler content in 
excess of 78% renders the composition "condensable" 
or "packable" to simulate amalgam, which renders such 
ultra highly dense composites suitable for restoring the 
molars or back teeth. Heretofore, such ultra dense com- 
posites could not be placed by utilizing the preferred sy- 
ringing technique, which is now widely accepted as the 
preferred method of placing composites in effecting a 
tooth restoration. 

[0031 ] In order to render such ultra dense composites 
syringeable so as to attain all of the benefits attributed 
to the syringing technique, the capsule construction 20 
is provided with a cylindrical body portion 21 having an 
internal bore 22 defining a reservoir 23 for containing a 
predetermined amount of ultra dense composite mate- 
rial M. One end of the capsule body portion 21 is pro- 
vided with a full open end 24 which is sealed or closed 
by a dispiaceable piston 25, as will be herein described. 
It will be noted that the bore 22 is of a generally uniform 
diameter throughout the length of the body portion 21. 
[0032] Connected to the other end of the body portion 
21 is an angularly disposed nozzle 26 terminating in a 
discharge orifice 27. The passageway 28 formed in the 
nozzle and terminating at the discharge orifice 27 also 
has a generally constant diameter throughout the length 
thereof. At the bend defined by the intersection of the 
axis of the nozzle passageway 28 and the axis of the 
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arrangement constructed so as to insure that the entire 
amount of material contained in the capsule is complete- 
ly discharged or ejected from the capsules so as to com- 
pletely eliminate any waste. 

[0012] The foregoing objects and other features and 
advantages are attained by a capsule construction hav- 
ing a generally cylindrical shaped body portion defining 
a reservoir for receiving a predetermined amount of ultra 
dense dental composite resin material. The body portion 
is provided with a full opening at one end with the other 
end thereof terminating in a nozzle having a discharge 
orifice disposed at an angle relative to the central longi- 
tudinal axis of the body portion. The body portion defin- 
ing the reservoir is provided with an internal diameter 
which is equal to or only slightly larger than the internal 
diameter of the nozzle or discharge orifice. The internal 
surface or bore of the body portion is uniform and 
smooth throughout and is connected in communication 
with the passageway of the nozzle so as to be free of 
any obstruction to provide for a smooth transition ther- 
ebetween. The ratio between the internal diameter of 
the nozzle discharge orifice or opening (d) relative to the 
internal diameter of the body portion (D) preferably rang- 
es between 1 to 1 to .60 to 1 . The open end of the body 
portion is sealed by a displaceable piston or plug which 
may be spherical, cylindrical or rod-like and/or a combi- 
nation thereof so as to be rendered bi-directional. Adja- 
cent the open end, the internal surface of the body por- 
tion is provided with one or more longitudinally extend- 
ing venting grooves to facilitate the venting of any en- 
trapped air upon the insertion of the displaceable piston. 
A laterally extending collar or flange circumscribes the 
open end of the body portion and a sealing member is 
fitted to the nozzle for sealing the discharge orifice. In 
one form of the invention, the displaceable piston com- 
prises a flexible elongated rod which is generally uni- 
form in cross-section so as to be snugly received in the 
open end of the capsule to seal the material therein 
which, when displaced, can readily flex about the tran- 
sition area and slide through the bore of the nozzle to 
eject all the material from the bore of the nozzle. 

IN THE DRAWINGS 

[0013] Fig. 1 is a top plan view of a dental capsule 
embodying the invention. 

[0014] Fig. 2 is a sectional view taken on line 2-2 of 
Fig. 1. 

[0015] Fig. 3 is a side view of the capsule of Fig. 1 
with a sealing cap and having portions broken away. 
[001 6] Fig. 4 is a detail perspective view of the sealing 
cap. 

[001 7] Fig. 5 is a front end view of the capsule of Fig. 
1 with the sealing cap removed. 
[0018] Fig. 6 is a rear or left end view of Fig. 2. 
[001 9] Fig. 7 is a perspective view of a piston for use 
with the capsule of Fig. 1. 

[0020] Fig. 8 is a perspective view of a modified piston 



construction. 

[0021 ] Fig. 9 is a perspective view of another modified 
piston construction. 

[0022] Fig. 1 0 is a perspective view of another modi- 
5 fied piston construction. 

[0023] Fig. 11 is a modified form of the invention. 
[0024] Fig. 1 2 is a perspective view of another modi- 
fied embodiment. 

[0025] Fig. 1 3 is a perspective view of still another em- 
10 bodiment. 

[0026] Fig. 14 is a perspective view of still another em- 
bodiment. 

[0027] Fig. 1 5 is a perspective view of a modified form 
of the invention having parts broken away. 
15 [0028] Fig. 1 6 is a sectional view of Fig. 1 5 illustrating 
the piston in the fully extruded position. 
[0029] Fig. 1 7 is a detail side view of the piston of Figs. 
15 and 16. 

20 DETAIL DESCRIPTION 

[0030] Referring to the drawings, there is illustrated in 
Figs. 1 to 3 one form of the invention. As shown, the 
dental capsule 20 is specially constructed for use with 

25 ultra high density dental composite restorative material. 
Ultra high density dental composite material as used 
herein is defined as a dental composite restorative resin 
material having in excess of 78% by weight of a filler 
material which may comprise barium, aluminum silicate, 

30 fumed silica, glass, quartz or other inorganic fillers com- 
monly used by the makers of composite resin dental ma- 
terial. Composite resin material having a filler content in 
excess of 78% renders the composition "condensable" 
or "packable" to simulate amalgam, which renders such 

35 ultra highly dense composites suitable for restoring the 
molars or back teeth. Heretofore, such ultra dense com- 
posites could not be placed by utilizing the preferred sy- 
ringing technique, which is now widely accepted as the 
preferred method of placing composites in effecting a 

^0 tooth restoration. 

[0031] In order to render such ultra dense composites 
syringeable so as to attain all of the benefits attributed 
to the syringing technique, the capsule construction 20 
is provided with a cylindrical body portion 21 having an 

45 internal bore 22 defining a reservoir 23 for containing a 
predetermined amount of ultra dense composite mate- 
rial M. One end of the capsule body portion 21 is pro- 
vided with a full open end 24 which is sealed or closed 
by a displaceable piston 25, as will be herein described. 

so it will be noted that the bore 22 is of a generally uniform 
diameter throughout the length of the body portion 21 . 
[0032] Connected to the other end of the body portion 
21 is an angularly disposed nozzle 26 terminating in a 
discharge orifice 27. The passageway 28 formed in the 

55 nozzle and terminating at the discharge orifice 27 also 
has a generally constant diameter throughout the length 
thereof. At the bend defined by the intersection of the 
axis of the nozzle passageway 28 and the axis of the 
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body portion, there is formed a slight transition zone 29. 
The arrangement is such that the internal walls defining 
the nozzle passageway 28, the bore 22 of the capsule 
body 21 , and the transition zone 29 therebetween are 
free of any obstruction so as to permit the uninterrupted 
flow of the ultra dense material therethrough with a min- 
imum of any resistive forces acting thereon during the 
extrusion of the ultra dense material M. To achieve this 
result, the optimal ratio of the internal diameter "D" of 
the bore 22 relative to that of the internal diameter "d" 
of the passageway 28 is 1 to 1 or approximately 1 to 1 . 
However, it will be understood that this ratio may vary 
slightly. For example, if the diameter "D" of bore 22 is . 
1 50 inches and diameter "d" of the nozzle passageway 
28 is equal to .125 inches, satisfactory results can still 
be obtained. Thus, the ratio of relative diameters, i.e. 
of this example is .83, which is slightly less than the op- 
timal ratio of 1 to 1 . The lower ratio permits a slight re- 
duction of the internal diameter of the nozzle discharge 
passageway 28 relative to that of the internal bore 22 to 
accommodate the placement of the material into a 
smaller prepared cavity of the tooth to be restored by 
the syringing technique. An optimum ratio of said diam- 
eters £ may range between .60 to 1 . 
[0033] It will be understood that the ultra dense ma- 
terial M placed in capsule 20 can be readily extruded by 
placing the capsule in any of the known syringe guns, 
e.g. such as disclosed in U.S. Patent 4,198,756 and 
those subsequently patented which embody the me- 
chanical advantage of U.S. Patent 4,1 98,756. 
[0034] As best seen in Fig. 2, one or more venting 
grooves 30 may be formed in the internal wall of the 
body portion 21 adjacent the open end 24. As shown, 
the venting grooves 30 define a vent means through 
which any air entrapped within the capsule may be dis- 
placed when the piston 25 is inserted to seal the material 
M therein. With the piston 25 in place, the piston effec- 
tively seals off the vent grooves 30 to the outside atmos- 
phere. 

[0035] Piston 25 is provided with a cylindrical portion 
25A having a diameter sized so as to be frictionally re- 
ceived within the bore 22 of the capsule body. The lead- 
ing end 25B of the piston is curvilinear to complement 
the slight curvature of the transition zone 29 so that a 
maximum amount of the material within the reservoir 23 
may be extruded. 

[0036] In the illustrated embodiment, the mouth 31 of 
opening 24 diverges slightly outwardly, as indicated, to 
facilitate the insertion of piston 25. It will thus be appar- 
ent that as the piston 25 is displaced by the force of the 
syringe plunger acting on the piston as disclosed in U. 
S. Patent 4,1 98,756, the dense material M is expressed 
as a "rod" through the discharge orifice 27, with a mini- 
mum of resistance, other than sliding resistance. 
[0037] To seal the discharge orifice to prevent any 
contamination of the material within the capsule and/or 
to prevent any light from penetrating, in the event the 
material M is light activated, a sealing cap 32 is provid- 



ed. In the illustrated embodiment, the sealing cap 32 is 
provided with a cup shaped body 33 sized to be friction- 
ally retained on the discharge nozzle 26. Circumscribing 
the opening of the sealing cap 32 is a laterally extending 
5 circumscribing flange 34. 

[0038] It will be understood that in the event the dental 
material is light activated, the capsule is fabricated of a 
material that is opaque to the actinic light of the dental 
material as more particularly set forth in U.S. Patent 
5,122,057, which is incorporated herein by reference. 
[0039] The capsule 20 may also be provided with a 
laterally extending flange or collar 35 which circum- 
scribes the open end 24. 

[0040] To minimize any resistance attributed to sliding 
friction between the ultra dense material M and the in- 
ternal walls of the capsule, when a force is being applied 
to the piston 25 to extrude the material out of the cap- 
sule, the internal walls or surfaces of the capsule may 
be lightly coated or lubricated with a material that does 
not interfere with the chemistry of the composite mate- 
rial. Preferably, the coating material should comprise a 
component of the composite composition itself. As the 
composite material includes as a part thereof a liquid 
monomer, said liquid monomer may be used to lubricate 
the internal surfaces of the capsule without adversely 
effecting the chemistry of the composition. Coating the 
internal walls of the capsule with the liquid monomer re- 
sults in (1) minimizing f notional resistance between the 
material M and the internal walls of the capsule due to 
sliding friction and (2) minimize any loss of the liquid por- 
tion of the composite material as it is being extruded due 
to the pressure or force being imparted to the material 
as it is being extruded. It will be understood that the lu- 
bricant may also comprise a silicone or Teflon, which 
may be applied to the inner surfaces of the capsule or 
be added to the material out of which the capsules may 
be molded, in which case the lubricating material is in- 
tegrally molded in the capsule. 
[0041] Figs. 8, 9 and 1 0 illustrate other alternative pis- 
ton construction which may be utilized in the capsule 20 
described. The piston 36 of Fig. 8 comprises a cylindri- 
cal body having opposed flat or blunt ends 37, 38. The 
piston 36 has the advantage of ease of manufacture as 
the piston 36 can be readily fabricated by forming a rod 
and thereafter severing such rod into several parts to 
form the piston 36. Thus, a mold is not essential in form- 
ing a piston 36. 

[0042] Fig. 9 illustrates another modified piston con- 
struction. Piston 40 of Fig. 9 includes a central cylindrical 
body portion 41 having similar or identical spheroidal 
end portions 42, 43. It will be understood that the op- 
posed end portions 42, 43 may be hemispherical, ellip- 
soidal or other curvilinear or arcuate shape. The advan- 
tage of piston 40 is that it is immaterial which end of the 
piston 40 is first inserted into the open end of the cap- 
sule. Thus, the piston construction of Figs. 8 and 9 are 
bi-directional which is important during the assembly 
and/or filling of the described capsule. 
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[0043] Fig. 10 illustrates a piston 50 which is formed 
in the shape of a sphere. It will be understood that the 
diameter of the sphere shaped piston 50 is such that the 
outer surface of the sphere piston 50 is disposed in seal- 
ing relationship to the internal walls of the capsule body, 
as seen in Fig. 11 . The spherical piston 50 has the ad- 
vantage that when used, it defines a line contact seal 
with the internal walls of the capsule and minimizes any 
sliding friction between the piston 50 and the internal 
walls of the capsule. Also, the piston 50 eliminates any 
need to orient the piston 50 relative to the capsule during 
assembly. 

[0044] Fig. 1 1 illustrates a modified form of the inven- 
tion. In this form, the capsule construction 60 is identical 
to that described with respect to Figs, 1 to 3. However, 
in the embodiment of Fig. 1 1 , the nozzle of the capsule 
60 is sealed by an end plug 61 . The end plug has a stem 
62 sized to seal the passageway 63 formed in the nozzle 

64 of capsule 60. Connected to the stem 62 is a flange 

65 which functions as a stop to limit the insertion dis- 
tance of the stem 62. With the plug 61 in place as shown 
in Fig. 11, the orifice opening of the nozzle is tightly 
sealed. The piston 66 shown in Fig. 11 comprises a 
spherical piston, hereinbefore described with respectto 
Fig. 1 0. In all other respects, the construction and func- 
tioning of capsule 60 is similar to that described with re- 
spect to capsule 20 of Figs. 1 and 2. 

[0045] Fig. 1 2 is a perspective view of a further mod- 
ification of the invention. In this form, the capsule 70 has 
a curvilinear body 71 of a predetermined radius R to de- 
fine a smooth uninterrupted passageway extending 
from the open end 72 of the capsule 70 to the discharge 
orifice 73. In this form of the invention, the passageway 
or bore 74 has a uniform diameter throughout the length 
of the body 71 . It will be understood that the orifice 73 
is sized so as to minimize any resistant forces during 
extrusion of the ultra dense composite material. In this 
form of the invention, the spherical piston 50 would be 
ideal for extruding the material through the nozzle orifice 
73. A laterally extending flange or collar 75 circum- 
scribes the opened end 72. Capsule 70 may also be pro- 
vided with one or more venting grooves 76 of the type 
hereinbefore described with respect to the embodiment 
of Fig. 2. 

[0046] It will be understood that the discharge orifice 
73 of capsule 70 may be sealed either by a sealing cap 
32 or end plug 61 as previously described with respect 
to Figs. 3 and 10. 

[0047] In this form of the invention, the bore of the cap- 
sule body 71 is of uniform or constant diameter D from 
the open end 72 to the discharge orifice 73 so as to have 
the optimum ratio of 1 to 1 as hereinbefore described. 
[0048] In all other respects, the operation or function- 
ing of capsule 70 is similar to that hereinbefore de- 
scribed. 

[0049] Fig. 13 illustrates another slightly modified em- 
bodiment. As shown, the capsule 80 is virtually similar 
to that of Figs. 1 to 3 with the exception that the internal 



diameter D of the capsule cylindrical body portion 81 is 
equal to diameter D* of the nozzle passageway 82, 
which terminates at the discharge orifice 83. The nozzle 
portion 84 is angularly disposed similar to that described 

5 with respect to Figs. 1 to 3. In all other respects, the 
capsule 80 is similar in structure and function to that de- 
scribed with respect to Figs. 1 to 3. 
[0050] Fig. 14 illustrates yet another embodiment. In 
this embodiment, the capsule 90 has a body portion 91 

10 which defines the reservoir for containing a predeter- 
mined amount of the ultra-high density or viscous ma- 
terial. Capsule 90 is provided with a bore having a uni- 
form or constant diameter D therethrough and is open 
at one end 92. The other end 93 is closed by a sloping 

is or curvilinear end wall 94. In this form of the invention, 
the discharge orifice 95 is disposed in the wall portion 
of the capsule body adjacent the end wall 94. Circum- 
scribing the open end 92 is a lateral extending circum- 
scribing flange 96. It will be understood that any of the 

20 pistons hereinbefore described may be used to seal the 
ultra high viscosity material within the capsule 90. 
[0051] In this form of the invention, the discharge or- 
ifice 95 is formed with a diameter "d" which may be eq ual 
to or slightly less than diameter "D" of the bore of cap- 

25 sule 90 so as to define a ratio of ^£ ranging between . 
60to1. 

[0052] To seal the discharge orifice 95, capsule 90 is 
provided with a sealing cap 97 which is frictionally fitted 
to the closed end 93 of the capsule 90 with sufficient 

30 depth to seal the orifice 95. The open end of the seal 
cap 97 is provided with an outwardly extending flange 
98, which provides an edge to facilitate the placement 
of the sealing cap 97 onto and off the closed end 93 of 
the capsule 90. In all other respects, the construction 

35 and operation of capsule 90 is similar to that hereinbe- 
fore described. 

[0053] Fig. 15 illustrates another modified embodi- 
ment of this invention. In this form, the capsule 1 00 com- 
prises a body portion 101 having an internal bore 102 

40 defining a reservoir 103 for receiving a predetermined 
amount of dental material as hereinbefore described. 
The internal diameter "D" is equal to or only slightly 
greater than the internal diameter "d M of the discharge 
orifice opening 107. In this form of the invention, the 

4 5 walls 1 07A defining the discharge nozzle 1 06 are made 
thinner than the thickness of the walls defining the body 
101 or reservoir portion of the capsule 100. In other 
words, the outer surface of the nozzle may taper inward- 
ly slightly in the direction of the discharge orifice 107. 

50 This slight thinning of the walls defining the nozzle 1 06 
imparts a slight flexibility to the walls of the discharge 
end at the nozzle 106. 

[0054] The end of the body portion 101 opposite the 
discharge nozzle 106 is fully opened as hereinbefore 
55 described for receiving the dental material, and which 
opening 1 04 is sealed by a displaceable piston 1 05. 
[0055] In this form of the invention, the piston com- 
prises an elongated rod formed of a suitable flexible ma- 
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terial that is sufficiently rigid to effect the extrusion of the 
material when the piston 1 05 is displaced, yet flexible 
enough to negotiate the transition area 1 09 between the 
reservoir portion and the connected nozzle 106. As 
shown in Fig. 15, the outside diameter of the displace- 
able piston 105 forms a snug fit with the internal diam- 
eter "D" of the capsule body portion 101 to form a seal 
thereat, and yet is rendered freely slideable when dis- 
placed to extrude the dental material. In the event that 
the diameter "d" of bore or passageway 1 08 of the noz- 
zle 106 is slightly less than the diameter "D" of the body 
portion 101 of capsule 100, the thinning of the nozzle 
walls 1 07A toward the discharge opening or orifice 1 08 
renders the nozzle walls sufficiently flexible so as to per- 
mit the piston 1 05 to be pushed therethrough during the 
syringing operation so as to insure complete evacuation 
of the dental material. It will be noted that when the pis- 
ton 1 05 is displaced to the position shown in Fig. 1 6, all 
of the material which had been placed within the reser- 
voir or body portion 101 has been extruded therefrom, 
so that none remains within the bore or passageway 1 08 
of the capsule. 

[0056] To accomplish total evacuation, it is preferred 
that the piston 105 be formed of a Teflon material as 
such material is self lubricating, and will freely slide while 
maintaining a positive seal with the internal surface of 
the reservoir, and is sufficiently flexible to negotiate the 
smooth transition area 109, as seen in Fig. 16. 
[0057] It will be further understood that the rod shaped 
piston 1 05 is rendered bi-directional in that it is immate- 
rial which end is inserted into the capsule body to seal 
the material therein. In the illustrated embodiment, the 
opposed ends 105A, 105B of the piston 105 are blunt 
or flat. However, the same bi-directional result may be 
achieved if the opposed ends 1 05A, 1 05B were made 
curvilinear, e.g. hemispherical or conical. 
[0058] A circumscribing flange 1 04A circumscribes 
the open end 104 as previously described. 
[0059] The piston 1 05 is sufficiently long so as to in- 
sure that all of the material within the bore or passage- 
way of the nozzle is extruded. To achieve this end result, 
the piston is formed of a suitable material, e.g. Teflon, 
that is sufficiently flexible to negotiate the gentle curve 
in the transition zone 1 09, and sufficiently compressible 
for passage through the bore or passage of the nozzle 
in the event the internal diameter M d" of the orifice or 
discharge opening is less than "D" or equal to or greater 
than "d". Alternatively, the walls of the nozzle may be 
tapered as hereinbefore described so as to render the 
walls of the nozzle sufficiently flexible so as to permit 
the piston 105 to slide therethrough as noted in Fig. 15. 
[0060] In all other respects, the construction of the 
embodiment of Figs. 15 to 17 is similar to that hereinbe- 
fore described, e.g. the capsule of Figs. 1 5 and 1 6 may 
have its discharge nozzle sealed by an end cap as here- 
inbefore described and provided with vent means, also 
as described. 

[0061] The capsule of Figs. 15 and 16 is particularly 



suitable for dispensing and placing ultra-dense or com- 
pactable composite material. As such materials are rel- 
atively expensive, the elimination of any possible waste 
is an important aspect of this invention. 
5 [0062] From the foregoing, it will be noted that the 
principle common to each of the described embodi- 
ments for rendering ultra dense, compactable or con- 
densable material syringeable so as to prohibit the for- 
mation of voids, is that the internal diameter "d" of the 
10 passageway of the nozzle and/or discharge orifice of the 
respective described capsule embodiments be equal to 
or relatively close to the internal diameter "D" of the cap- 
sule body portion with no corners or shaped angles dis- 
posed in the transitional area thereinbetween. In this 
is manner, the ultra dense composite material is caused 
to be displaced as a "slug" in being forced out of the 
discharge orifice during an extruding operation, with lit- 
tle or no resistance being imparted thereto as it begins 
sliding. Coating the internal surfaces of the described 
capsule constructions with a thin film of a lubricant com- 
patible with the ultra dense composite material, func- 
tions to further reduce or minimize any sliding friction 
occurring between the "slug" of material and the internal 
walls of the capsule during extrusion. The use of aTeflon 
piston as described with respect to the embodiment of 
Figs. 15-17 also aids in minimizing sliding friction. 
[0063] It will be understood that the capsules de- 
scribed herein are preferably made of a suitable plastic 
material which is compatible with the composition of the 
ultra dense composite material dispensed thereby. 
Such plastic materials may be selected from the group 
consisting of polypropylene, nylon, delrin, and/or like 
materials such as previously taught in the dental cap- 
sule art herein cited. 

[0064] The pistons may also be formed of similar type 
plastic materials and/or rubber or synthetic rubber or a 
fluoropolymer, e.g. Teflon, as described with respect to 
Figs. 15 to 17. 

[0065] While the described embodiments are particu- 
larly suitable for dispensing ultra-dense dental material 
by syringing from capsules having a discharge nozzle 
diameter "d" to body portion diameter "D" ratio of ^ 
ranging from .60 to 1 , the principle described herein may 
also permit the described constructions to be used with 
other dental material not as condensable or packable 
as the ultra high viscosity dental materials. 
[0066] While the present invention has been de- 
scribed with respect to several embodiments, modifica- 
tions and variations may be made without departing 
from the spirit or scope of this invention. 



Claims 

55 1 . A dental capsule for dispensing dental material di- 
rectly to a prepared tooth by a syringing technique 
comprising: 
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a body portion defining a reservoir for contain- 
ing a predetermined amount of dental material, 
said body portion having an opening at one end 
and a discharge nozzle at the other end, 
said discharge nozzle having a passageway 
terminating in discharge orifice, 
said body portion and passageway orifice each 
having an internal diameter defining a ratio 
ranging between .60 to 1, 
a displaceable piston disposed in said body 
portion for sealing said opening, 
and said piston having a diameter sized to be 
snugly received within said body portion and 
said passageway so as to extrude all of the den- 
tal material disposed within said body portion. 

2. A dental capsule as defined in claim 1 wherein said 
piston is formed of a fluoropolymer type material. 

3. A dental capsule as defined in claim 1 wherein said 
piston is elongated in shape so that a portion thereof 
extends throughout the length of said passageway 
in the extruded position thereof. 

4. A dental capsu le as defined in claim 3 wherein said 
piston has a substantially constant cross-sectional 
shape throughout the length thereof. 

5. A dental capsule as defined in claim 3 wherein said 
piston is cylindrical in shape and having similarly 
shaped end portions to render said piston bi-direc- 
tional. 

6. A dental capsule as defined in claim 5 wherein said 
end portions are blunt. 

7. A dental capsu le as defined in claim 3 wherein said 
displaceable piston comprises central cylindrical 
portion and opposing similar shperiodal end por- 
tions connected to said central cylindrical portions. 

8. A dental capsule as defined in claim 1 further com- 
prising a vent means adjacent the opening at one 
end. 

9. A dental capsule as defined in claim 1 wherein said 
body portion and connected discharge nozzle are 
disposed along a curvilinear axis defined by a com- 
mon radius. 

10. A dental capsule as defined in claim 1 further com- 
prising a lubricating film coating the internal surfac- 
es of said body portion and said discharge nozzle. 

1 1 . A dental capsu le as defined in claim 1 wherein said 
body portion is opaque to visible light. 

12. A dental capsule as defined in claim 1 wherein said 



discharge nozzle is angularly disposed relative to 
the longitudinal axis of said body portion, 

and said piston being sufficiently flexible so 
as to extend through said passageway of said dis- 
5 charge nozzle in the extruded position thereof. 

13. A dental capsule as defined in claim 7 and including 
a laterally outwardly extending flange circumscrib- 
ing said body portion adjacent said opening. 

10 

14. A dental capsule for dispensing a dental material 
directly to a prepared tooth by a syringing technique 
comprising: 

15 a body portion defining a reservoir for contain- 

ing a predetermined amount of dental material, 
said body portion having an internal diameter 
D, and 

said body portion having an opening at one end 
20 and a discharge nozzle at the other end, 

said discharge nozzle being angularly disposed 
relative to the axis of said body portion, 
a passageway extending through said dis- 
charge nozzle terminating at a discharge ori- 
25 fice, 

said passageway having an internal diameter 
whereby the ratio of said internal diameters ^ 
range between .60 to 1, 
said discharge nozzle having a wall thickness 
30 which progressively decreases toward said dis- 

charge orifice, 

an elongated displaceable piston for sealing 
said opening, 

said piston having a diameter sized to be snugly 
35 received in said body portion and said passage- 

way, 

said piston being sufficiently flexible so as to 
extend through said passageway angularly dis- 
posed relative to said body portion so as to ex- 
40 trude all of a dental material disposed in said 

passageway. 

1 5. A dental capsule as defined in claim 1 4 wherein said 
walls of said discharge nozzle are sufficiently flexi- 

45 ble to permit said piston to extend into said pas- 
sageway. 

16. A dental capsule as defined in claim 15 and includ- 
ing a laterally outwardly extending flange circum- 

50 scribing said body portion adjacent said opening at 
said one end of said body portion. 

17. A dental capsule as defined in Claim 14 wherein 
said piston is cylindrical in shape and having simi- 

55 larly shaped opposed ends to render said piston bi- 
directional. 

18. A dental capsule as defined in Claim 17 wherein 
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said piston has a substantially constant cross-sec- 
tional shape throughout the length thereof. 

19. A dental capsule as defined in Claim 18, wherein 
said piston is formed of a fluoropolymer type mate- 5 
. rial. 
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